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ABSTRACT 

There is significant controversy on how aggressively to treat older men with prostate cancer. We identified 1082 pa- 
tients diagnosed with prostate cancer from 1998-2008 with Gleason score ≥ 7 on biopsy or prostatectomy pathology in 
the South Texas Veteran’s Healthcare System. Prostate specific antigen (PSA) values, pathology, treatment and re- 
sponse to treatment were analyzed. Mean follow up was 4.99 years. Patients > 74 years had significantly higher pre- 
treatment PSA, higher grade disease, and were received hormone therapy more often. Unadjusted hazard ratios for me-
tastasis and cancer related death were 2.15 (95% CI 1.02, 4.52; p = 0.04) and 2.66 (95% CI 1.18, 6; p = 0.02), respec-
tively. However, after controlling for treatment, Gleason score and pre-treatment PSA, there was no significant differ-
ence in cancer specific survival (CSS) by age group. In the patients > 74 years, there was also no significant difference 
in overall survival (OS) or CSS among patients treated with surgery, radiation or hormones after controlling for Gleason 
score and pre-treatment PSA. Our oldest patients have worse cancer presumably to later diagnosis, but they do just as 
well as younger patients with any given treatment modality. Most importantly, they have similar cancer specific sur-
vival with hormone therapy as they do with radiation or surgery. 
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1. Introduction 

Prostate cancer is still the most common cancer, exclud- 
ing cutaneous malignancies, diagnosed in men. In 2010, 
there were 217,713 new cases of prostate cancer diag- 
nosed in the United States [1]. Although the widespread 
use of prostate specific antigen (PSA) screening has al- 
lowed for both younger age and earlier stage of diagnosis, 
the vast majority of cases are still diagnosed in men older 
than 65 years, and approximately 25% of cases are diag- 
nosed in men older than 75 years [2]. The US Preventa- 
tive Services Task Force (USPSTF) has recently recom- 
mended against screening for prostate cancer in men 
older than 75, based on the observation that the benefits 
from screening and treatment for improved survival are 
only likely to be manifest in men that will live more than 
10 years [3,4]. Still, given the higher risk of cancer mor- 
bidity and mortality in patients with high risk prostate 
cancer, the National Comprehensive Cancer Network 
(NCCN) makes no age distinction, but recommends bas- 
ing initial treatment for Gleason 7 prostate cancer not on 
age, but on life expectancy [5]. If the patient is expected 
to live 10 years or more, the recommendation is to treat  

these high risk tumors aggressively with radical pro- 
statectomy (RP) or radiation therapy (RT) ± short term 
hormone therapy (HT) ± brachytherapy. If the patient is 
expected to live less than 10 years, active surveillance 
(AS) or RT are recommended [5]. For patients with 
clinically localized Gleason 8 - 10 prostate cancer, treat- 
ment with either RT + long term HT, RT + brachyther- 
apy ± short term HT, or RP is indicated regardless of age 
or life expectancy [5]. Therefore, we have two discordant 
recommendations; one is not to screen men under the age 
of 75 and the other is to treat men older than 75 with 
higher risk cancer aggressively if they are in good health. 
The concern is that some older men with high risk cancer 
will suffer adversely from not receiving definitive treat- 
ment. 

There is little published data specifically on outcomes 
for older patients with high grade prostate cancer treated 
with the different treatment modalities and how they 
compare to younger patients. Only with specific informa- 
tion will we be able to know how to approach these pa- 
tients. 

We analyzed our experience with patients diagnosed 
with Gleason 7 - 10 prostate cancer. Our aim is to exam- 
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ine patterns of initial treatment chosen for patients 
younger than 64 years, between 64 and 74 years, and 75 
years or older. We then will evaluate whether there is a 
difference in disease characteristics and outcomes in 
older patients compared to younger patients. 

2. Methods 

With institutional review board approval, we reviewed 
all patients in the South Texas Veteran’s Healthcare 
System Tumor Registry diagnosed with prostate cancer 
between January 1, 1998 and December 31, 2008 cap- 
turing those with Gleason score greater than or equal to 7 
on biopsy or on radical prostatectomy pathology who 
received treatment. The mean follow up time was 4.99 
years. 123 surgical patients had a biopsy Gleason score < 
7, but were found to have Gleason 7 - 10 disease on RP 
pathology. Statistical analysis was performed both with 
and without the inclusion of these patients, and their 
inclusion did not lead to significant differences in 
outcome measure comparison so they are included in our 
analysis. 

Details thought to affect survival were recorded from 
the patient’s medical record and included age at diag- 
nosis, date of diagnosis, pre-treatment PSA values, date 
and type of initial treatment, any neoadjuvant or adjuvant 
treatments, response to treatment including all PSA 
values, date of biochemical failure, metastasis and death 
where applicable. Treatment of biochemical failure or 
metastasis was also recorded. Patients with metastatic 
disease at the time of diagnosis were excluded as were 
patients with inadequate follow up. 

As per national guidelines, biochemical failure was 
defined differently depending on the choice of primary 
treatment. For patients undergoing RP, biochemical 
failure was defined by the American Urological Association 
Prostate Cancer Guideline Panel’s definition of a PSA of 
0.2 ng/mL or greater followed by a confirmatory PSA 
value 0.2 ng/mL or greater [6]. For patients undergoing 
RT, biochemical failure was defined by the Phoenix 
definition of a PSA rise 2.0 ng/mL above the nadir [7]. 
Patients receiving either RP or RT were also considered 
to have failed on the date any salvage treatment was 
initiated. For patients receiving HT, failure was defined 
by the development of metastasis, biochemical failure of 
two consecutive rises (dated to the first) after the 
initiation of both gonadotropin releasing hormone agonist 
and anti-androgen therapy or the initiation of another 
treatment modality. We considered this necessary as a 
significant response to an antiandrogen was not uncom- 
mon. Unfortunately, the antiandrogen treatment wasn’t 
always started immediately (if at all), making the bioche- 
mical endpoint for the androgen ablation patients some- 
what in-exact. 

Patients occasionally elected observation. Some later 

would elect more definitive therapy and are classified as 
to that treatment. Those that received no treatment (65 
patients) before the development of metastasis or death 
were recorded as observation and excluded from evaluation 
of treatment outcomes. Patients were then stratified by 
age at the time of diagnosis and by primary treatment: 
RP, RT, or HT. Age stratification was treated as a cate- 
gorical value with levels of age as younger than 64 years, 
64 to 74 years, and older than 74 years. 

Statistical Analysis: Chi square and Kruskal-Wallis 
tests were used to assess statistically significant difference 
in selection of primary treatment selection based on age. 
Multivariate competing risks regression analysis was 
performed, and hazard ratios were calculated with their 
95% confidence intervals (CI). BFS, OS and CSS were 
determined and displayed using Kaplan-Meier curves. 
For tests of significance, p-values < 0.05 were consi- 
dered to be statistically significant, except when deter- 
mining interaction between variables, when <0.15 was 
considered statistically significant. Given the different 
sensitivities in defining failure based on PSA, especially 
in regards to androgen ablation where there is no 
concrete definition of becoming androgen insensitive, we 
did not report the statistical differences between the 
cohorts. 

3. Results 

We identified 1082 patients who received treatment for 
non-metastatic, Gleason 7 - 10 prostate cancer on either 
biopsy or surgical pathology. Primary treatment was RP 
in 585, RT in 253, and HT in 244 for a total of 1082 
patients included for analysis. We identified 444 patients 
younger than 64 years, 369 64 - 74 years and 269 over 74 
years of age. 

Patients in the <64, 64 - 74 and >74 year age groups 
differed significantly in their pretreatment characteristic. 
Patients < 64 years had a significantly lower median PSA 
at diagnosis at 5.4 ng/mL compared with 6.2 ng/mL and 
9.8 ng/mL for patients aged 64 - 74 and >74 years, re- 
spectively. Also, older patients had a higher incidence of 
Gleason 8 - 10 cancer (Table 1). There was no significant 
difference between age groups on the presence of bilateral 
disease at diagnosis, but patients > 74 years had higher 
mean percentage of positive biopsy cores, suggesting 
bulkier disease. Selection of RP as primary treatment 
decreased dramatically as age increased with 78.8%, 
53.7% and 13.8% of patients < 64, 64 - 74, and >74 years 
receiving surgery, respectively. The use of HT as a pri- 
mary treatment increased significantly as age increased 
with only 4.1% of patients younger than 64 years re- 
ceiving HT compared to 17.6% and 59.9% of patients 64 - 
74 and >74 years, respectively (Table 1). 

For the entire population, age has a significant effect 
on overall (p < 0.001) and cancer specific mortality (p =  
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Table 1. Comparison of pretreatment features by age group. 

Age <64 64 - 74 >74 Total p-value 

PSA at diagnosis     <0.0011 

N 422 363 261 1046  

Mean (SD) 14.4 (64.9) 19 (85) 27.8 (96.3) 19.4 (80.8)  

Median (Q1, Q3) 5.4 (4.2, 9.2) 6.2 (4.5, 10.8) 9.8 (5.8, 21.7) 6.5 (4.5, 11.8)  

Min, Max 0.52, 1155 0.76, 1490 1.22, 1469 0.52, 1490  

Biopsy Gleason score, n (%)     <0.0012 

7 260 (72.8) 224 (66.9) 132 (49.4) 616 (64.2)  

8 - 10 97 (27.2) 111 (33.1) 135 (50.6) 343 (35.8)  

Total3 357 335 267 959  

Bilateral disease, n (%)     0.122 

Unilateral 214 (48.9) 188 (51.8) 115 (43.6) 517 (48.5)  

Bilateral 224 (51.1) 175 (48.2) 149 (56.4) 548 (51.5)  

Total 438 363 264 1065  

Percentage of cores positive     <0.0011 

N 438 363 264 1065  

Mean (SD) 0.4 (0.2) 0.4 (0.3) 0.5 (0.3) 0.4 (0.3)  

Treatment, n (%)     <0.0012 

RP 350 (78.8) 198 (53.7) 37 (13.8) 585 (54.1)  

RT 76 (17.1) 106 (28.7) 71 (26.4) 253 (23.4)  

HT 18 (4.1) 65 (17.6) 161 (59.9) 244 (22.6)  

Total 444 369 269 1082  

1Kruskal-Wallis Test; 2Chi-square Test; 3123 RP patients had a Gleason score of <7 on biopsy but ≥7 on RRP pathology and were thus included for analysis. 

 
Table 2. Unadjusted effects of age category on overall mortality, biochemical failure, cancer specific mortality, and metastatic 
disease. 

 Overall mortality Biochemical failure Cancer specific mortality Metastatic disease 

Age category HR (95% CI)1 p1 HR (95% CI)1 p1 HR (95% CI)1 p1 HR (95% CI)1 p1 

<64 1.0 (ref) - 1.0 (ref) - 1.0 (ref) - 1.0 (ref) - 

64 - 74 2.28 (1.59, 3.27) <0.001 0.79 (0.61, 1.03) 0.08 1.4 (0.61, 3.2) 0.42 1.36 (0.65, 2.83) 0.41 

>74 5 (3.53, 7.07) <0.001 0.6 (0.43, 0.83) 0.002 2.66 (1.18, 6) 0.02 2.15 (1.02, 4.52) 0.04 

Effect  <0.001  0.01  0.05  0.12 

1Based on a proportional hazards model. 

 
0.05) (Table 2). When compared to patients younger 
than 64 years, men older than 74 years had an overall 
mortality 5 times greater and cancer related mortality 
over 2 times greater. However, upon multivariate ana- 
lysis after controlling for treatment, Gleason score and 
pre-treatment PSA, age was no longer associated with a 
significant difference in CSS. 

In evaluation of the older patients alone (>74 years) 
(Table 3), Gleason score significantly affected 5 year 
BFFS; 90.9%, 89.7% and 66.2% with Gleason score of 7, 
8 and 9 - 10, respectively (p < 0.001). Similarly, Gleason 
score significantly impacted 5 year cancer specific survi- 
val (CSS); 99.2%, 94.8% and 92.2% with Gleason score 

of 7, 8 and 9 - 10, respectively (p = 0.03). At this point, 
this did not, however, translate to a significant difference 
in OS. Also, 5 year BFFS, OS and CSS decreased 
significantly with increase pre-treatment PSA (p = 0.01, 
0.001 and <0.001, respectively). Specifically, for PSA > 
20 ng/mL, 5 year OS, BFFS and CSS were 50.7%, 72.5% 
and 85.5%, respectively. Although bilateral disease was 
not associated with a significant difference in outcome 
measures, 5 year BFFS decreased significantly when 
positive cores were ≥ 50% (p = 0.005). 

Also, for men over age 74 years, there was no 
significant difference in OS or CSS between the primary 
treatment groups after controlling for Gleason score and  
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Table 3. Effect of pretreatment characteristics on BFFS, OS and CSS in patients > 74 years. 

  Outcome measures for patients > 74 years  

 5 year OS p-value1 5 year BFFS p-value1 5 year CSS2 p-value1 

Gleason score 

7 69.7% 0.45 90.9% <0.001 99.2% 0.03 

8 60.3%  89.7%  94.8%  

9-10 67.5%  66.2%  92.2%  

Pre-treatment PSA 

<10 ng/mL 76.1% 0.001 88% 0.01 100% <0.001 

10 - 20 ng/mL 65.5%  86.2%  100%  

>20 ng/mL 50.7%  72.5%  85.5%  

Extent of disease at diagnosis 

Unilateral 68.7% 0.7 85.2% 0.66 97.4% 0.38 

Bilateral 66.4%  83.2%  95.3%  

Percentage of positive cores 

<50% 71.7% 0.11 89.9% 0.005 97.1% 0.47 

≥50% 62.6%  77.1%  95.4%  

Time from diagnosis to treatment 

<3 months 67.1% 0.6 81.3% 0.47 95.5% 0.69 

3 - 12 months 69.8%  86%  97.7%  

≥12 months 59.3%  88.9%  96.3%  

1Chi-square Test. 2Cancer specific survival. 

 
pre-treatment PSA. Specifically, older men over age 74 
years didn’t have significant benefit from surgery. This is 
different for the men younger than 64 years; those who 
underwent RP had significantly increased 5 year OS and 
CSS compared to the HT patients. 

For each individual age group, there was no difference 
in CSS between the three modalities (Table 4). For 
example, in the <64 years age group, the 5 yr CSS for RP, 
RT, and HT was 98.9%, 100% and 94.4% (p. 0.98), 
respectively. For patients 64 - 74 years and >74 years, 
there was a significant (p < 0.001) decline in OS between 
those selected for surgery versus radiation or hormone 
therapy. For any given treatment, there was no difference 
in CSS or OS between the age groups. For example, for 
those receiving RP, the 5 yr CSS for those < 64 was 
98.9% versus 98.5% for the 64 - 74 year olds and 100% 
for those older than 74 years. 

4. Discussion 

We evaluated our experience for the effect of age on 
prostate cancer characteristics and outcomes for patients 
with intermediate to high risk non-metastatic prostate 
cancer and can make several observations.  

Even within our high risk cohort, the older (>74 years 
old) patients were more likely to have the highest grade 
prostate cancer. In our series, 50.6% of men older than 
74 years had Gleason 8 - 10 prostate cancer, compared  

with 33.1% of men aged 64 - 74 years and 27.2% of men 
younger than 64 years. This is not the first observation 
that older men are likely to have higher grade cancer. 
Autopsy studies show older men are significantly more 
likely to have higher Gleason scores and more advanced 
stage cancer than younger men [8]. This has been con- 
firmed by biopsy studies [9]. The reasons for this are 
uncertain. While it is possible that older patients develop 
worse disease, the most likely explanation is the delay in 
diagnosis due to the reluctance to perform what may be 
unnecessary biopsies in an older patient. This is en- 
couraged by the recommendations that routine screening 
should not be done in patients over 75 [10]. The result is 
that physicians delay intervention and only pursue a 
diagnosis in patients with a higher PSA, thereby 
detecting the worst cancers. This is supported by our 
finding of a higher average PSA, which in conjunction 
with more cores positive, would indicate bulkier disease 
in our older patients. 

In addition, older patients are less likely to be treated 
with “curative” therapies like surgery and radiation as 
opposed to androgen ablation or simply following the 
patient. That was confirmed in our series. Although there 
were no set criteria, obviously treatment decisions were 
made based on patient age and perceived comorbidities. 
Interestingly, between the ages < 64 and >74, the number 
of patients receiving radiation treatment stayed the same,  
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Table 4. Effect of primary treatment on OS, BFFS and CSS by age category. 

Age  RP RT HT Total p-value 

<64 years N 350 76 18 444  

 5-year OS, % 93.7% 90.8% 77.8% 92.6% 0.02 1 

 5-year BFFS, % 69.4% 90.8% 61.1% 72.7%  

 5-year CSS3, % 98.9% 100% 94.4% 98.9% 0.981 

64 - 74 years N 198 106 65 369  

 5-year OS, % 92.9% 79.2% 66.2% 84.3% <0.0011 

 5-year BFFS, % 72.7% 91.5% 72.3% 78%  

 5-year CSS, % 98.5% 99.1% 93.8% 97.8% 0.581 

>74 years N 37 71 161 269  

 5-year OS, % 75.7% 74.6% 62.1% 67.3% 0.71 

 5-year BFFS, % 56.8% 87.3% 88.2% 83.6% <0.0011 

 5-year CSS, % 100% 100% 93.8% 96.3% 0.991 

Total N 585 253 244 1082  

 5-year OS, % 92.3% 81.4% 64.3% 83.5% <0.0012 

 5-year BFFS, % 69.7% 90.1% 82% 77.3%  

 5-year CSS, % 98.8% 99.6% 93.9% 97.9% 0.342 

1Logistic regression model adjusted for Gleason score and pretreatment PSA; 2Logistic regression model adjusted for age, 3Gleason score and pretreatment PSA. 

 
but the number of patients undergoing surgery versus 
androgen ablation reversed. That treatment selection is 
based on perceived longevity is confirmed by our obser- 
vation that cause specific survival is no different, but the 
overall survival was significantly different. 

Some studies show a detriment to survival in high risk 
patients that receive non-aggressive treatment. Albertson 
et al. [11] examined patients treated with immediate or 
delayed HT with follow up for more than 20 years after 
diagnosis. Overall they report that men with high grade 
cancer frequently die of prostate cancer and perhaps 
require more aggressive treatment. The study included a 
small number of men aged 70 - 74 years with Gleason 7 
(64 patients) and Gleason 8 - 10 (33 patients). The 5 year 
prostate cancer mortality for the Gleason 7 patients was 
17% (from the graphs; 10 year 30%) and for the Gleason 
8 - 10 patients was 29% (49% at 10 years). This was 
clearly worse than our experience. For our >74 year old 
Gleason 7 - 10 patients the 5 year prostate cancer mortality 
rate for observed/androgen ablated patients was 6.2%. 
This was not significantly different from those treated 
with radiation therapy or surgery. There are several 
possible reasons for this large discrepancy. We had a 
larger number of patients. Also, they were diagnosed in 
the “PSA era” meaning the cancers were probably less 
bulky than those pre 1984 patients in the Albertson study. 
Although treatment selection for our patients was empiric, 
it appears we were able to separate our patients for 
treatment based on life expectancy. Even though the 
cancer mortality was not significantly different between 
our groups, the overall mortality was, with 92.3% 5 year 

survival for surgery patients, 81.4 % for radiation patients 
and 64.3% for observation/androgen ablation patients. 
We were somewhat able to select out patients that would 
live long enough to potentially benefit from the more 
aggressive therapies. 

The question then arises whether men over the age of 
75 years should be treated aggressively. While com- 
monly used in younger patients, the role of RP men older 
than 74 years is much more controversial. One reason for 
this is increased risk for perioperative morbidity and 
mortality in the elderly. Begg et al. [12] analyzed the 
Surveillance, Epidemiology and End Results (SEER) 
database and found a doubling in the perioperative 
mortality rates from 0.4% in men 65 - 69 years old to 
0.9% in men older than 74 years. The same study showed 
a 5-fold increase in perioperative mortality in patients 
with significant comorbidity (as defined by Charlson 
score > 2) compared to those without comorbidity. Also, 
it appears that only younger patients benefit from an 
aggressive approach. The Scandinavian Prostate Cancer 
Group 4 randomized controlled trial evaluated cancer- 
specific mortality in patients treated with RP compared 
with watchful waiting [13]. In men younger than 65 
years, patients randomized to receive RP had a 10% - 
18% absolute risk reduction in cancer-specific mortality 
compared to those randomized to watchful waiting/ 
delayed androgen ablation. However, in men older than 
65, there was no statistically significant risk reduction 
even when adjusted for PSA level, Gleason score and 
tumor stage. 

In our cohort, patients under 64 were significantly 
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more likely to undergo RP than those 64 - 74 and those 
older than 74 years. When adjusted for covariates, for our 
patients older than 74 years, RP offered no benefits over 
radiation or androgen ablation. This would support the 
observations cited above that older patients do just as 
well with non-invasive therapy. 

The selection factors for radiation therapy are not as 
robust as those for surgery. As a result, RT is the most 
common treatment chosen for men older than age 70 
with intermediate to high grade prostate cancer [14]. As 
long as the dosage is greater than 72 Gray (Gy), the 
biochemical progression free survival (BPFS) appears 
equivalent to that of RP or permanent seed implant [15]. 
We treated 230 patients with external beam radiotherapy 
(median dose 76 Gy) and/or brachytherapy. Twenty three 
percent also received adjuvant androgen ablation. While 
the radiation treated patients did well with a five year 
cause specific survival approaching 100% (Table 4), 
they really did no better than the androgen ablative 
patients regarding OS or CSS. 

Given the uncertainties with treatment selection, there 
have been attempts to more formally apply comorbidity 
criteria in determining who should be treated aggressively. 
Several comorbidity indexes appear predictive and are 
similar in their accuracy, but they have not been widely 
adapted in decision making [16]. For now, it appears, 
that treatment decisions will continue to be made 
empirically, with the lament that some older men may be 
denied curative therapy that they need [17].  

From our data, most noteworthy is that at 5 years there 
is not a dramatic benefit to more aggressive therapy in 
our older patients. Specifically, there was no difference 
in CSS between any of the three treatment modalities. 
While it can be argued that our follow up was just too 
short to detect the difference, in the older population 
length of follow becomes relative. Undoubtedly, if they 
live long differences may appear, but the biochemical 
failure rate at this point is only 16.4%, so we would not 
expect a big upsurge in life threatening metastatic disease 
in the near future. This would lend some support to the 
notion that these patients do not need the most aggressive 
treatment even with high risk disease to live out their 
lives cancer morbidity and mortality free. A note of 
caution is the observation that pretreatment PSA > 20 
ng/mL in our older patients resulted in a higher risk (p < 
0.001) of dying from prostate cancer1 (Table 3). 

Study Strengths and Limitations: The principle 
strength of this study is the large number of patients, 
including those in the elderly age groups, from a single 
institution diagnosed and treated in the modern era. 
Study limitations include those inherent to any retro- 
spective analysis. Selection of treatment was at the 

discretion of the original treating physician and factors 
such as age, comorbidities, prostate size and patient 
preference affected candidacy for surgery, radiation or 
hormone therapy. Certainly increased overall survival in 
patients < 64 and 64 - 67 years receiving RP may be due, 
in part, to the favorable disease characteristics, lack of 
medical comorbidities and other risk factors that made 
them suitable surgical candidates in the first place. 
Additionally, a mean follow up of 4.99 years is not long 
enough to capture all deaths from prostate cancer or 
development of metastatic disease. However, evaluation 
of a more modern cohort evaluating current surgical, 
radiation and hormone therapy techniques necessitates a 
shorter follow-up period. Additionally, the relatively 
short life expectancy of our elderly patients makes 5 
years of follow-up more reasonable. Though all our 
patients were diagnosed and followed within the Veterans 
Health Care System, a central pathologic review was not 
performed, and Gleason scores as well as other patho- 
logic features were recorded as interpreted by the ori- 
ginal attending pathologists. Finally, differences in defi- 
nitions of biochemical failure for patients undergoing RP, 
RT and HT make comparing BFFS between patients in 
the different initial treatment groups are inherently 
problematic. Though surgical patients appear to have the 
lowest BFFS, this may be due to the fact that the PSA 
threshold for failure is lowest for failure after pro- 
statectomy. 

5. Conclusion 

Several observations can be made from our cohort. First, 
due to an apparent delayed diagnosis, even in our high 
risk population, the older patients have worse cancer. 
Second, in spite of their more advanced age, they do just 
as well as the younger patients with any of the three ma- 
jor treatment modalities. Finally, it appears that the older 
patients do just as well with androgen ablation as with 
the more aggressive radiation and surgical treatments. It 
would appear that the recommendation that aggressive 
treatment be reserved for men that are projected to live 
longer than 10 years is reasonable and well founded and 
that these men may do well with androgen ablation alone 
at some point in the disease process. 
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